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SUMMARY 
P ART I 
1. . Machine drying apparently increased the protein, ether extract and nitro-
gen free extract, but decreased the crude fiber and ash of soybean hay. 
2. Metabolism trials showed the digestibili ty of the crude protein of ma-
chine-dried hay to vary little between years, but field-cured hay to vary 
widely in the digestibility of its crude protein from one year to another. 
3. Although machine-dried hay was higher in crude protein than field-cured 
soybean hay, the nutritive value of its protein seems slightly less than t he 
nutritive value of the proteins of cut soybean hay. 
4. Machine drying apparently did not affect the digestibility or nutritive 
properties of the ether extract, the nitrogen free extract, or ash, but re-
duced the digestibility of the crude fiber. 
SUMMARY 
PART II 
1. Both calves and steers gained faster on machine-dried syobean hay tban 
on cut soybean hay. 
2. Machine-dried soybean hay produced from 10 to 11 per cent more gains 
on calves and steers than did cut soybean hay. 
3. Machine-dried soybean hay was worth from 59 to 71 per cent more t han 
cut soybean hay with feed prices as given. 
4. Cutting or chopping soybean hay saved approximately 40 per cent. 
5. Calves getting long hay either consumed or wasted about 47 per cent more 
hay than calves getting chopped hay. 
6. Machine-dried hay is more palatable than field curE;d hay. 
MACHINE DRIED SOYBEAN HAY FOR FATTENING CATTLE 
By 
M. G. SNELL* 
INTRODUCTION 
Records of the Louis '. ana Sugar Station of Baton Rouge, Louisiana show 
that approximately half of the hay crops grown are either (a) lost in curing, 
or (b) are never cut for hay due io unfavorable weather. Furthermore, it is 
estimated that from 40 to 60 per cent of the hay cut in the state is damaged 
during curing by rain or dew. Damage due to unfavorable hay making 
weather can be minimized by cutting some hay every day over the hay making 
season. Even then some hay will be rained on and damaged due to unex-
pected showers and rain. 
In order to reduce the hay making hazards to a minimum, the Louisiana 
Agricultural Experiment Station has developed a hay drying machine which 
will dry fresh cut hay from the field to a moisture content low enough to 
insure its storage and keeping. 
This machine is a rotary single drum drier and uses fuel oil as a heating 
material. The hay is run through an ensilage cutter, elevated' above the drier 
ancl dropped into the furnace end of the drier. As the drum turns slowly, a 
continuous current of hot fuel gases is passed · through the drum. When the 
moisture content of t he hay is lowered to a certain per cent, the hay is carried 
out with the current of hot gases. 
The cost of machine d1·ying soybean hay is about $3.31 per ton, as com-
pared to $1.07 a ton for baling soybean hay from the stack. 
Two questions conceming this machine-dried soybean hay are: First-
how does the machine-dried product compare with field-cured hay as a feed? 
Second-does machine drying pay? 
In order to answer these questions, the machine-dried and field-cured 
hays were fed to beef steers in dry lot. In addition, metabolism trials were 
conducted with individual steers in order to determine the coefficients of 
digestibility of the dif.ferent nutrients, also the nitrogen and mineral balances 
of these two hays were determined. 
REVIEW OF LITERATURE 
Digestion trials with cattle (6, 21, 22, 25, 30, 38) show rather con-
clusively that chaffing, cutting or grinding of hays has little effect upon the 
digestibility of the nutrients. Some of these trials have shown a depressing 
effect upon digestibility, probably due to the fact that a considerable portion 
of the finely ground material may find its way direct into the true stomach 
and hence may not be regurgitated for rumination. Henry and Morrison 
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(12) (page 271) quote Ladd as find ing that cooking decreased the digesti-
bility of the protein of co1;n meal and clover and cottonseed meal. · 
Chopping, chaffing, cutting or grinding of hays (2, 4, 5, 6, 7, 8, 13, 14, 
17, 18, 19, 20, 21, 22, 25, 27, 28, 29, 30, 36, 37, 38, 39, 40) is beneficial 
mostly in reducing wastes and causing the consumption of a large portion of 
stems. The coarse stemmed hays were benefited most. Soybean hay for 
dairy cattle was benefited as much as 20 per cent by chopping, whereas 
alfalfa was not improved for dairy or beef cows. Chopping hay foi· horses 
was unprofitable. Grinding had the disadvantage of making the feed dusty. 
"Predigesting" and simi lar treatments (2 , 12, 26, 31, 39, 40) have 
proven ineffective and uneconomical. 
Russel (1930) (32) found that a lfalfa leaves dried by artificial heat in 
a Mason drie1· contained seven times as much Vitam in A as leaves from f ield-
cured hay, but contains only a small amount of th e antirachitic vitamin. 
Drying alfalfa leaves in the sun without exposure to dew or l'ain increased t he 
rachitic value. 
Smith and Briggs (1 933) (33 ) (39) of t he Arizona Station cured alfalfa 
(a) in the dark and (b) spread out in the field for varying lengths of time. 
As compared to that cured in the dark, alfalfa hay spread out for two and 
three-fourths hours in the sun lost from 20 to 33 per cent of its Vitamin A 
content. Alfalfa left on t he field over night lost 75 per cent of Vitamin A. 
Alfalfa left in the field from 11 :15 A. M. to 12 :00 Noon the next day had 
lost 84 per cent of its Vitamin A. Alfalfa bleached in the fie ld for one week 
lost 96 per cent of its Vitamin A. The alfalfa cured in the d'a1·k was deficient 
in Vitamin D, but that exposed to the sunl ight from 11 :15 A. M. one day 
until 12 :00 Noon the next day had mild calcifying powers. 
Hauge, Sigfied and Aitkenhead (1 931 ) (11) found enzymes to play an 
impol'tant role in the destruction of Vitamin A. Mechanical drying with eithe1· 
hot fuel gases or hot air was equally effective in preserving the Vitamin A 
content of alfalfa. High temperatures and sunshin e were shown not to be 
destructive to Vitamin A. Conditions favoring enzymatic activity lowered 
the Vitamin A content of alfalfa. 
Hart, Kline and Humphrey (1932) (9) found that t he dry matter, cal-
cium and phosphorus, of artificially-dried a lfalfa hay was as available as that 
of field cured hay or hay partly dried in the field and dried in the machin e 
drier. The high temperatures of heat, from 480 ° C. to 535 ° C., for forty 
seconds to which hay was submitted in the drying process apparently did not 
affect the digestibility of the nutrients studied . 
Newlander and Jones (19 32) (45) dried lawn clippings in a machine 
drier (Ardrier), fed the machine-dried clipping to dairy cows in comparison 
to fresh clipping and studied t he digestibilities of t he two. They state: 
"Digestion trials with dairy cows fed solely on artificially-dried young grass 
and on fresh green gi·ass indicated that both are highly digestible and es-
sentially equally digestible. On a basis of 90.17 per cent dry matter, the total 
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digestibl e nutrient contents of the dried grass was 64.37 per cent and of the 
green grass 63.36 per cent." 
Newlander (1931!) (24) substituted dried young grass for all of the con-
ce~trates in the rations of dairy cows and fed full amounts of hay and silage. 
This substitution resulted in a Jessen milk flow and butter fat yield. The 
substitution of dried grass for the hay in the ration resulted in an increased 
milk flow . 
. . Camburn (1933 ) (3 ) fed machin e-dried young grass to two groups of 
milking cows, together with two-thirds of the usual allowance of hay and 
silage, in comparison with grain and the usual allowance of hay and silage. 
The milk production, butter fat and so lids-not-fats produced by the two 
rations we1·e essentially the same. On the basis of total digestible nutrients 
consumed, the machine-dried grass ration was at least equal to or possibly 
more efficient than the grain ration. 
Hat haway, Davis and Graves (1 932) (10) found alfalfa hay dried in an 
Ardrier to have twice as much Vitamin A as alfalfa hay cured in the field in 
shocks for eight days. Machine drying tended to preserve the Vitamin E 
content to a greater degree than field curing. 
Hodgson and Kn tt (1933) (15) found green and artificially-dried 
herbage (green grasses and clover) were as e.fficient in producing calcifica-
tion in rats as was similar herbage cured by fifteen hours exposure to sun-
light. They also found these pasture herbages-green, machine-dried and · 
fie ld-cured-to cause significantly greater calcification when fed at the rate 
of three per cent of the d1·y matter of the ration than did the basal ration 
(Sherman). 
Hodgson et al (Hl 34) (l 6) dried pasture grasses containing Italian rye 
grass, English r ye grass and white clover, cut at three weeks of age, in a 
rotary drum drier. Portions of the herbage were dried at 250 ° F., 300 ° F., 
35 0 ° F. and 400 ° F. Another p·ortion of the same hay was dried' in the sun. 
Fourteen-day digestion and mineral balances were ronducted with sheep 
receiving a ration of the grass fe d in the green condition and later rations of 
each of the dried samples. olor determinations were made on each of the 
samples. Artificial drying under the conditions of this experiment did not 
cause a change in chemical composition except at 400 ° F. when the crude 
fiber was increased possibly due to a burning of the leaves at this high tem-
perature. The digestibility of the samples dried at 400 ° F. was also depressed 
as compared with other samples. In this experiment, the digestibility of the 
dry matter and nutrien ts of the green grass was not as high as the sun cured 
or machine dried sampl es dried at the lower temperature. The retention of 
nitrogen on the dried grass showed no appreciable differences, but the re-
tention was considerablv less when the sheep were on the g reen forage. No 
relation existed betwee~ the temperature and the retention of calcium and 
phosphorus. The phosphorus balance was considerably higher when the sheep 
were on the sun cured grass but this was not true of calcium. The sample 
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dr ied at 25 0 ° F., retain ed 76 per cent of its natural color; 400 ° F., 58 per 
cent of its natural color; sun cured, 78 per cent of its natural color. 
In order to obtain information concerning the nutritive value of a1·tifi-
cially-dried soybean hay, th e Louisiana Agricultural Experiment Station con-
ducted metabolism tria ls with beef steers and beef calves, using both the ma-
chine-dried hay and the field-cm·ed soybean hay. In addition, these hays were 
fed to fattening beef steers and beef calves in dry lot and under comparable 
conditions. The first year's i·esults were obtained with hays grown on similar 
plots, one plot being cured in the fie ld, t he other run through the machine 
drier. The second yea1·'s results were obtained with hay grown on similar 
soils but cured at a different season. The hay grown for this experiment and 
cured under field condit ions was so badly damaged that it was not used; soy-
bean hay grown on another plot was substituted instead. The Biloxi variety of 
soybeans was used both years. 
MACHINE DRYING OF SOYBEAN HAY 
The machine-dried hay was dried under the following conditions : The 
temperature of t he gases at the intake point varied from 760 ° C. to 982 ° C. 
The gas temperature at the exhaust was 102 ° C. The chopped hay (chopped 
by an ensilage cutter set to cut one and one-fourth inch lengths) was dr opped 
into t he intake of the drum and within thirty seconds the leaves were floating 
out at t he exhaust end. The sterns required about one minute and thirty 
seconds to pass through the machine. As the hay came out of the machine, 
its ·temperature was 80 ° C. The green hay, as it entered the drie1", ha<l a 
moisture content of 76 per cent; as it came out, its moisture content was 11 
per cent. · 
PART I 
METABOLISM TRIALS 
Three steers which had been used in prev ious metaboli m work were used 
in the metabolism trials the f irst year. The s teers w re plac d on a ration of 
chopped soybean hay during a preliminary pel'iod of thirteen days, after which 
time they were placed in harness for ten days and their feces and urine col-
lected for analysis. At the end of the ten day coll ection period, these steers 
were fed machine-dried hay for a preliminary period of thirteen days which 
was followed by a collection period of ten days. 
Four steers were used the second year. A procedure similar to that ad-
hered to t he first year was followed with this exception- Two steers were fed 
chopped soybean hay and two on machine-dried hay in each trial. During the 
second trial, t he rations were reversed- the two steers which had been receiv-
ing cut soybean hay were fed machin e-dried hay and those which had been 
receiving rnachine-dri d hay were fed cut soybean hay. During the third 
trial, the rations were reversed again. 
The analyses of t he hays are shown in Table I. 
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TABLE I. ANALYSES OF CHOPPED SOYBEAN HAY AND MACHINE-DRIED 
' SOYBEAN HAY 
Year Crude Ether 
Nitrogen Crude :b.., ree As!> 
Protein Extrnct Extract Fiber 
Field Cured Soybean Hay 
1980-81_ ______________________ 9.13 .so 29.77 47.80 7.15 
19 8 2 -8 8 ·-·-··----·--·-···-·- 8. 75 .65 27.00 
48.10 9.10 
1932-33., .. ---·········-····--··· 11.52 1.55 33.54 
87.60 7.00 
19 3 2-s s ·-·-···-·-······ -··-----·· 10 .13 1.25 25.52 49.40 8.40 
Average·--·--····---····--···- 9.88 1.06 28.9 6
 45.60 7.91 
MACHINE-DRIED SOYBEAN HAY 
1 9 3 0-s 1----------------·····-· 12 .lll 2.45 86.72 32.00 8.40 
19 8 2 -8 8 ···--··--· ··--·--·-···--· 13.69 2.50 
83.71 84.90 8.15 
19 8 2-8 8-··------···---···---··-- 18.88 1.70 
31.07 87.80 6.45 
1982-83_ ______________ 13.81 2.25 84.29 37.00 8.0 0 
Average ___________________ 18.18 2.225 33.95 85.80 7.75 
Table I shows machine dried soybean hay to be higher in crude protein, 
ethe1· extract and nitrogen free extract than field cured hay, but lower in 
crude fiber and ash. 
A possible explanation of these differences is that in field curing the 
soybeans lose some leaves, while in machine drying all of the plant is saved. 
Chemical analyses * of the leaves and stems of two samples of soybean hay 
are shown in Table II. 
TABLE 11. CHEMICAL ANALYSES OF SOYBEAN LEAVES AND STEMS 
Samples 
Parts of Pinnt _________ _ 
Crude Protein ----··--··· 
Ether Extract -----------·· 
Nitroiien Free Extract ... 
Crude Fiber ·--------· 


































The leaves are higher in crude protein, ether extract, nitrogen free ex-
tract and ash than the stems, but lower in crude fiber. The effect, then, of 
losing leaves is to increase the crude fiber content and to decrease the per-
centage of the other nutrients. 
The percentage digestibility of the various nutrients of the two hays is 
shown in Table III. 
•rnrormntion to nuthor, Louis iann Agricultural Experiment Station. 
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TABLE Ill. THE PERCENTAGE DICESTIBILITY OF THE NUTRIENTS OF FIELD-
CURED AND MACHINE-DRIED SOYBEAN HAY 
Crud e Ether Nitrogen Crude Year Steer Protein Extract Free .Fiber A8h Extract 
~ield-Cured Soybean Hay 
1930-SL ............. 28 68.288 27. 876 52.859 53.878 57.685 
34 71.41 7 72.203 58.442 54. .086 58.152 
85 60.141 25.753 59.207 60.545 61·.486 
Average 63.28 41.94 5 6.8 4 56. 169 59.11 
1932-3 3 ............... 1 22.881 00.00 50.408 80.066 48.750 
2 37.562 00.00 60.829 45.536 66.018 
g 54.064 50.713 55.428 14.468 34.901 
4 54.395 46.603 61.149 33.951 45 .858 
l 30.213 31.675 48.072 35.306 38.763 
2 36. 187 86. 191 68.869 36.216 34.181 
Average 39.22 41.u2 54.96 82.59 42 .995 
Machine-Dried Soybean Hay 
1930-31.. ····---- .. 28 52.721; 64.520 62.212 48 .741 38.904 
34 52.5 02 73.347 68.32 3 42.668 38.309 
35 53.156 65.945 69 .104 51.454 39.814 
A verage 52.79 67. 93 66.54 47 .62 38.8 4 
1982-88 50.000 43.896 61.001 9.8 08 88 .906 
51.709 54.072 68.079 20.BSB 89.009 
l 52.659 59.68 1 61.488 SS .907 00.000 
2 55.941 46.59 8 63.164 82 .8 4 6 00 .000 
s 50. 541 73.692 59.176 21.824 24.445 
55.630 65 .482 72.369 22 .26 7 31.4 83 
Average 62. 7 4 57.2 1 GS.SS 23.50 32 .21 
A study of this table shows signifi can t differences in the digestion of the 
various nutrients due to year ( 01· some facto1· associated with year) and not 
associateo with method of curing. This fact is well illustrated by the figures 
for the crude protein. The di.fference between the two hays in the years 
1930-31 is not highly significant ; in the second year, 1932-33, the difference 
in digestibility is highly significant. During the two yea1·s the digestibility 
of the crude protein of the machine-dried hay has changed but little, but the 
digestibility of the fie ld-cured soybean hay has changed from an average of 
63.28 per cent in the fo st year to 39.22 per cent in the second year. A marked 
lowering in the digestibility of the crude fiber occurred in both the field-
cured and machine-dried hays from the year 1930-31 to 1932-33. Just why 
these differences in the digestibilities from year to year is unknown. It is 
particularly difficult to explain the change in digestibilities of the crude 
protein because t he analyses of the hays over the two years remained practi-
cally t.he same. 
F'Tom the figures presented in Tables II and III, the digestible nutrients 
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i~ onG hund1·ed pounds of field cured and machine-dried are secured. These 
figures are shown in Table IV. 
TABLE IV. AVERAGE ANALYSES. AVERAGE PERCENT
AGES DIGESTED AND THE 
DIGESTIBLE NUTRIENTS OF FIELD-CURED AND 





Free Fiber Ash 
Extract 
Analyses 
Field-Cured ------- 9.88 1.06 28.96 45 .
60 7.91 
Machine-Dri~~j ·----·· lS.25 2.23 33.95 85.3 0 7.75 
Digestion Coe: flici~nts 
Field-Cured ...... 47. 24 32.10 55.58
 40.45 48.86 
Machine-Dri ed 52.76 60.79 64.44
 8 1.5 4 27.26 
Dig·estible Nutrients in 100 Pounds 
Field-Cured ------------------- 4.67 .34 16
.10 18. 45 s.ss 
Machine-Dried ------------ 6.99 l.&6 21
. 7 11.13 2.11 
The nitrogen and ash balances are given in Table V. 
According to this table the steers getting field-cured hay were in 
nega-
tive nitrogen balances while those on machine-dried hay were 
in positive 
nitrogen balance. The average nitrogen intakes of the steers i
n the two 
groups were 1.2897 pounds a nd 2.0334 pounds or an average daily 
crude pro-
tein (n x 6.25) intake of .8060 pounds of digestible crude protei
n in field-
cured hay group a nd 1.2709 pounds of digestible crude protein in th
e machine-
dried hay group. For steers of these average weights, 457 to 475 p
ounds, the 
Henry and Morrison (1922) (14) standards call for an average d
aily crude 
protein intake of from .95 97 pounds to 1.092 pounds daily. 
The animals getting the field-cured hay got less than t he minimum
 and 
lost .1835 of a pound of protein daily from their bodies; the anim
als getting 
machine-dr ied hay col)sumed more digestible protein than their
 maximum 
requirement and stored .0927 pounds of protein daily. Yet these f
igures tell 
us little concerning t he effect of the machine drying upon the ava
ilability of 
the proteins in the soybean hay. In order to arrive at some estim
ate of the 
effect of machine drying upon the nutritive properties of machine
-dried hay, 
Table VI was prepared. 
Table VI gives t he initial weights, final weights, gain or losses in w
eight, 
the nitrogen intake, t he nitrogen balance, the amount of nitrogen
 necessary 
for nitrogen equilibrium per steer and per 1000 pounds live we
ight. The 
nitrogen equilibrium figure is calculated by adding the nitrogen 
intake and 
its n egative nitrogen balance or by subtracting from the intake t
he positive 
nitrogen balance. These nitrogen equilibrium figures for 1000 p
ounds live 
Weight show the steers receiving field-cured soybean hay to i·e
quire less 
nitrogen than t he steers getting machine-dried hay. These diffe
rences are 
highly significant, having an F value (Snedecor) (35) of 6.83. If
 they are 
TABLE V. NITROGEN AND ASH BALANCES OF MACHINE-DRIED AND 
FIELD-CURED HAY 
Nitrosten Ash P2 Os CAO MGO 
Steer No. 
Cons ump- Balance Cons ump- Balance Con sump- Balance Cons ump- Balance Consump- Balance ti on ti on ti on ti on ti on 
Field-Cured Soybean Hay 
2 1.264 - .237 6.087 .534 .372 .080 .756 -.071 .372 -.018 
34 1.033 -.234 5.042 1.023 .299 .045 .594 -.100 .299 -.015 
35 1.0 7 -.307 5 .302 1.147 .322 .11 '1 .652 -.029 .321 -.U24 
.9547 -.4375 6.5485 3 .3 45 .3579 .2024 .9463 .7757 .2466 .1711 
2 1.1910 -.2479 7.8575 4.8820 .4535 .333 1.1040 .9363 .3290 .2412 
3 1.5779 -.2 35 5.3435 2.7178 .5807 .3861 .9417 .7 889 .3430 .2388 
1.5 11 -.1263 5.4070 2.8022 .6163 .4162 .9453 .8090 .3671 .3130 
1.155 -.3931 6.1940 3.0021 .378 1 .2671 .91116 .7360 .3496 -.0459 
2 1.4628 - .3762 7.5300 3.9546 .4675 .3639 1.1086 .9063 .4045 .2518 """ 0 
Total 11.3073 -2.6425 55.3115 23.44 72 3.8470 2.2115 7.9675 4.7522 3.0818 1.1180 
Average 1.2564 -.2!136 6.1457 2.6052 .4274 .2457 .8 , 53 .5280 .3369 .i242 
% Returned 1.2 42.55 57.64 59.64 36.87 
Machine-Dried Soybean Hay 
2 2.458 .413 10.627 1.213 .641 .130 1.779 .474 .941 .185 
34 1. 09 .126 7.771 .636 .448 .077 1.254 .345 .662 .129 
35 2.417 .335 • 10.467 1.423 .630 .264 1.748 .568 .921 .051 
3 2.ooi1 -.0766 7.3581 4.2119 .5923 .4407 1.0613 1.0377 .3825 .2481 
4 1. 7827 .0234. 6.5905 3.5496 .5378 .3639 .92 15 .7501 .3610 .3051 
1 1. 307 . 1653 4.6725 2.0151 .5330 .3872 .7632 .6053 .4 028 .3285. 
2 1.9147 .0768 4.9425 1.5921 .55 35 .4 199 .8790 .7219 .4370 .3148 
3 2.0240 .0668 7.2121 3.9386 .6216 .4929 1.0022 .8039 .4541 .3516 
2.0623 .09 3 7.1866 3.8144 .6314 .45 81 1.03 7 .8595 .4566 .3719 
Total 18.3011 l .2280 66.8273 22.3937 5 .1886 3.0337 1 0.4469 6.1654 5 .0180 2.2850 
Averag e 2.0334 .1364 7.4253 2.4882 .5765 .3371 1.160 8 .6850 .5575 .2539 
% Retained 31.02 58 .47 59.02 45.54 
TABLE VI. WEIGHTS AND NITROGEN BALANCES FOR TEN-DAY METABOLISM TRIALS 
N itroge n Amount Nitrogen Necessa ry For Equilibrium Initial Final Gain or Steer No. Weight Weight Loss 
I I 
Pounds Pounds Intake Balance Per Steer Per 1000 Lbs. live weight 
Cut Soybean H a y 
2 549 539 -10 1.2640 -.2370 1.5010 2.7590 
34 565 549 - 16 1.0330 -.2340 1.2670 2.2747 
35 460 458 -2 1.0870 -.3040 1.3910 3.0305 
1 410 394 - 1 6 .9547 -.4375 1.8922 3.4632 
2 536 517 -19 1.1910 -.2479 1.4389 2 . 7355 
3 402 392 -10 l.5779 -.2835 l.8614 4.6887 
4 439 44.2 -3 l.5811 -.1263 l. 7074 3.8629 
1 404 422 -1 l.151'8 -.3921 . l.5489 3.7504 
2 538 530 -8 l.46~8 -.3762 l.8490 3.4755 
Average 47 471 -10.8 1.2564 -.2932 1.5508 3.8378 
Machine-Dried Soybean H a y I 
I 
28 52 1 520 - 1 2.4580 I .4130 2.0450 4 .3410 
M 545 539 -6 1.8090 .1260 
I 
1.6880 3.1052 
35 462 435 -27 2.4170 .3850 2.0820 4.6473 
3 391 372 - 19 2.0027 .0766 2 .0793 5.4575 
4 440 420 -20 1.7827 .0234 1.7593 4.0914 
1 403 401 -2 1.8307 .1653 1.6654 4.1428 
2 529 52 1 -8 1.9147 .0768 1.8379 3.5008 
3 40 1 386 - 15 2.0240 .0668 1.9572 4.9675 
4 459 463 4 2.0623 .0983 1.9 740 4.2727 
Average 461 451 - 10.4 2 .0834 
I 





indicative of the nutritive values of the crude protein of these two hays, these 
figures indicate that machine-drying has reduced the nutritive value of the 
pl'oteins of soybean hay. 
The ash balance showed no significant differences. The steers getting 
field-cured hay retained an average of 2.6152 pounds of ash over the ten day 
periods; the steers getting machine-dried hay averaged 2.4882 pounds of ash 
retained over a similar period of time. Calcium, phosphorus, and magnesium 
balances were rather uniform for the two hays. 
PART Il 
FEEDING TRIALS WITH MACHINE-DRIED HAY 
Two feeding trials have bP.en conducted at the Louisiana Agricultural 
Experiment Station in order to determine the comparative feeding value of 
machine-dried soybean hay, as compared to field-cured hay. 
Rations Fed and Animals Used 
The first trial was started in the fall of 1931. Two lots of ten yearling 
steers were fed . Lot I received a ration composed of ground whole ear corn, 
full fed ; blackstrap molasses at the rnte of 4.56 pounds daily to each steer; 
cottonseed meal at the rate of l.93 pounds daily and chopped soybean hay at 
the rate of 4.83 pounds daily. Lot 2 was fed the same except an equal amount 
o:t' machine dried hay 1·eplaced the chopped hay of Lot I. These two hays were 
run through ensilage cutters set to cut 1 %, inch length. The machine-dried 
hay was cut while green and before it entered the drier; the field-cured hay 
was cut after curing. Both hays we1·e stored under the same conditions, con-
sequently the chief difference in their preparation was in manner of curing. 
Both hays were of the same variety (Biloxi), grown under similar conditions 
and cut for curing at approximately the same time. 
The second year's procedure was slightly different. Four lots of weaning 
calves were fed instead of two lots o.f yearling steers. The Lot I calves were 
full-fed ground whole ear corn . They received 1.5 pounds of cottonseed meal 
daily and had all the long field-cured soybean hay that they would consume. 
Th Lot II calves were fed the same as the Lot I calves except that cut or 
chopped field-cured soybean hay was substituted for the long field-cur d hay. 
Lot III was fed the same as Lot II except that machine-dried soybean hay 
was fed in place of cut field-cured soybean hay. An attempt was made to 
keep th hay consumption in these two lots the same. The Lot IV calves 
received ground whole car corn, full fed, 1.5 pounds of cottonseed meal daily 
and all the machine-dried soybean hay that they would consume. The feeding 
trial of l!J31-32 had shown machine-dried hay to be more palatable than cut 
soybean . The Lot IV steers were fed so as to demonstrate this difference in 
palatab:lity of the hays if any existed. 
Tab'e VII summarizes the two years results of feed machine-d ried hay to 
yearling steers and calves. 
TABLE VII. SUMMARY OF STEER FEEDING RESULTS, 1931-32 and 1932-33 
Block salt and mineral mixture 
fed to all Jots 
Feeding period. days ······----·-------
Initial weight, lbs . _ ------------------
Final weight. lbs ........ ____________ __ 
Daily gain, lbs. ---------------------
Daily feed, lbs. -------------------
Corn Gr. Whole Ear ____ _ 
Molasses -------·-------------Cottonseed MeaL _______ _ 
Soybean Hay ______________ _ 
Feed per 100 lbs . gain _____________ _ 
Corn Gr. Whole Ear __ ------
Molasses .. --------·--------·····---· 
Cottonseed Meal..-------·--------· 
Soybean H ay----·----------·---·------ .. 
Gr. Whole 
Ear Corn , 
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..:.F,...;e..:.e :.d,...;c:..:o,...;s..:.t. :.f..:.o..:.r _lc,O;...O;_,._lb.:.s.:. ..;g::ca::ci.::n..:...:._ .::··..:.·:.:.···::.·c·i ----;.$.,..,,.9 ._8_5 __ ~1 __ -;$ 8 .90 II $ 9.504 I $ 9 .138 I $ 8.39_7_--+l ___ ..:.$ ~8.:.._2~8_3 _ _ 
Cost per calf @ Sc per lb ............... $15.87 I Si5 .75 II $18.74 I $13.~-8--l--$lS. 47 I $18.35 
Feed cost per calf__ _____________________ .. 18.09 18.71 19 .50 18.43 18. 9 18 .2 1 
Estimated fixed costs . ______ .......... 1.70 1.70 1.70 1.70 1. 70 1.70 
Labor costs .... --------------------------- 1.50 1.50 1.50 1.50 I 1.50 1.50 
T otal estimated cost•-------------------- $37.16 l - $37.6_6 __ \\- $36A4 - \ $85.6 1 $35.56 $34.76--
N ecessary h ome 1>rice to br2ak 
even ___ ... .. .. ...... ---~5-22 -'.----'5:..:'C'-l C'-2_ 5.49 5.33 ___ 5;_·..:.2.:8 __ _,_ ___ 5;__.23 
Dress ing percentage .......................... ! - J!--56.10 -- ----5~ 56.56 56.8'8 
Shrink to market, percent ------------ 4.5 6 5.13 4.71 4.71 
Feed prices --·-------------·---------- ___ Corn, 60 cents per bus hel 
Grinding, $3 .71 per hundred 
Mo lnsses $8.54 per ton Soybean Hay -
Cotton seed Meal , - $28.00 per ton Cut Soybean Hay 
Machine-Dried Soybean Hay, $15.81 per ton 
!:!alt, $1.00 per cwt. 
Mineral Mixture, $2.00 "er cwt. 
$12 .50 per ton 
$ 13 .~0 per ton 
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Tab! VII shows the steers in the 1931-32 trial to have received the same 
imount of ground whole ear corn, molasses, cottonseed meal and hay. The 
:mly difference. was that the Lot II steers received machine dried soybean 
hay in place of the chopped soybean hay fed the steers in Lot I. Yet the Lot 
lI steers made an average daily gain of 1.88 pounds as compared to 1.64 
pounds for the Lot I steers and the Lot II group required less feed to produce 
100 pounds of gain than did the Lot I group. Furthermore, the feed cost of 
100 pounds gain was less in spite of the fact that machine drying is relatively 
costly. In this trial, a hundred pounds of machine-dried hay as fed in Lot II 
is equivalent to 100 pounds of field-cured hay, 29 pounds of ground whole ear 
corn, 14 pounds of molasses and 6 pounds of cottonseed meal as fed in Lot I 
in producing gains. With corn at $0.60 a bushel, cottonseed meal at $29.00 
a ton and cut soybean hay at $13.50 a ton, the machine-dried hay had a value 
of $21.40 a ton or was worth 58.5 % more than cut field-cured hay. From the 
standpoint of gain, the machine-dried hay produced 11.46 per cent more gain 
than did the cut field-cured hay. 
The calves in the second trial gave similar results and additional infor-
mation. The Lot I calves, receiving long field-cured soybean hay, tended to 
eat the leaves and to pull out the coarser stems and tramp them underfoot. 
The hay consumption in this lot was much higher than that of any of the other 
lots. The Lot II calves receiving cut soybean hay made good gains but not as 
large as those of the calves in Lot I, the average daily gain in Lots I and II 
being 1.47 pounds and 1.44 pounds respectively. But the Lot I calves received 
47.17 per cent more hay and only produced 1. 74 per cent more gain. Chop-
ping saved about 40 per cent of the cost of producing gains. 
The Lot II calves except at the beginning of the trial when they were 
fed slightly more cut soybean hay than the Lot III calves, received the same 
amount of cut soybean hay as did the Lot III calves of machine-dried' soybean 
hay, but the Lot III calves gained 1.61 pounds daily as compared to 1.44 
pounds daily for the calves in Lot II. Machine-dried soybean hay produced 
10.36 per cent more gain than did the chopped hay. This figure compares 
rather favorably with the 11.46 per cent greater gain produced by the ma-
chine-dried hay the year previously. 
In this year's work, one hundred pounds of machine-dried hay replaced 
115 pounds of cut soybean hay, 5.36 pounds of cottonseed meal and 36.10 
pounds of ground whole ear corn in producing gains. With feed prices as 
given above, this gives machine-dried hay a feeding value of $23.07 a ton, as 
compared to $13.50 a ton for chopped soybean hay, or a 71 pe1· cent higher 
feeding value for the machine-dried hay. 
Most farmers w·ould prefer to feed the long soybean hay instead of the 
~ut or chopped soybean hay. How does the field-cured long hay compare with 
the machine-dried hay? The Lot I calves received 47.17 per cent more hay 
)Ut made 9.65 per cent less gain than did the Lot III steers. On this basis, 
2000 pounds of long hay was equivalent to 1235 pounds of machine-dried hay 
01· 2000 pounds of machine-dried hay was equivalent to 3237 pounds of long 
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field-cured hay. In other words, 100 pounds of machine-dried hay was equiva-
lent to 162 pounds of field-cured uncut soybean hay. This big difference is 
due, in part, to the greater waste in feeding the Jong hay. Had the soybeans 
been less stemmy, no doubt smaller differences would have been obtained. 
The Lot IV calves consumed more hay but ate less corn than did the Lot 
II and III calves. This indicates that ~machine-dried soybean hay is more 
palatable than cut soybean hay, but does not indicate that machine-dried hay 
can be fed in the place of ground whole ear corn and produce equivalent gai!JS· 
The rations feci seemed to have little effect upon the dressing percentage 
of the calves 01' their shrink to market. 
With the feed prices as given in Table VII, the machine-dried hay rations 
produced mo1'e economical gains than the other rations. Where chopped hay 
was compared with machine-dried hay, the machine-dried hay produced 
cheaper gains. In 1931-32 this difference amounted to $0.95 a hundred · 
pounds gain; the following year this spread had decreased to $0.74 a hundred. 
Where the calves were allowed an unlimited amount of machine-dried hay as 
in Lot IV the spread was approximately $0.96 a hundred pounds gain. In 
the second year trial, the highest feed cost of a hundred pounds gain occurred 
in Lot I and decreased to Lot IV which was the lowest, showing that chopping 
and machine drying paid under these conditions. 
The feed cost in the two lots during the ffrst year were higher than that 
of any of the lots the second yea1', but due to the fact that these two lots made 
greate1· gains their necessary selling prices to break even were lower. This 
shows that the feeders and rations which produced the cheapest gains may not 
be the most economical combination. 
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